Objective: Social anxiety disorder (SAD) shows relatively delayed responses to pharmacotherapy when compared to other anxiety disorders. Therefore, more effective early therapeutic decisions can be made if the therapeutic response is predictable as early as possible. We studied whether the therapeutic response at 12 weeks is predictable based on the early improvement with escitalopram at 1 week. Methods: The subjects were 28 outpatients diagnosed with SAD. The subjects took 10-20 mg/day of escitalopram. The results of the Liebowitz social anxiety scale (LSAS), Hamilton anxiety rating scale, and Montgomery-Asberg depression rating scale were evaluated at 0, 1, 4, 8, and 12 weeks of treatment. Early improvement was defined as a ≥10% reduction in the LSAS total at 1 week of treatment, and endpoint response was defined as a ≥35% reduction in the LSAS total score. The correlation between clinical characteristics and therapeutic responses was analyzed by simple linear regression. The correlation between early improvement responses and endpoint responses was analyzed by multivariate logistic regression analysis and receiver operating characteristic curves. Results: When we adjusted the influence of a ≥35% reduction in the LSAS total endpoint score on a ≥10% reduction of the LSAS total score at 1 week of treatment for the patients' age, the early improvement group at 1 week of treatment was expected to show stronger endpoint responses compared to the group with no early improvement.
INTRODUCTION
Social anxiety disorder (SAD) is one of the most common anxiety disorders. The National comorbidity survey reported that the lifetime prevalence of SAD was 12.1%. 1) This chronic condition affects 3-13% of people in the United States at some time during their life. SAD has a median age of onset of 13 years.
2) Lifetime major comorbid disorders were present in 69% of subjects with SAD.
3) Because of these characteristics, SAD can lead to significant functional impairment in patients. Selective serotonin reuptake inhibitors (SSRIs) are currently widely prescribed for this common, long-lasting, and sometimes disabling anxiety disorder.
The stability of the SSRI treatment, in addition to their safety, tolerability, and ability to treat comorbid conditions, supports their use as a first-line treatment. 4) Paroxetine was the first SSRI indicated for the treatment of SAD, and its efficacy has been clearly proven in 12-week, randomized, placebo-controlled studies. 5, 6) Citalopram, fluvoxamine, and sertraline may also be safe and effective treatments for SAD. [7] [8] [9] In addition, escitalopram has shown significant efficiency in SAD. [7] [8] [9] In these studies of SAD, the therapeutic response is usually become evident at 12 weeks, which is slow in comparison to response times for major depressive disorder, panic disorder, and generalized anxiety disorder. 10) Prolonged time lag between initiation of treatment and response is expected to be associated with decreased treatment compliance of patients and/or failure of treatment. Therefore, more effective early therapeutic decisions can be made if the therapeutic response occurs as early as possible.
A few studies on SAD have addressed the prediction of treatment outcome. Versiani et al. 11) found that alcohol abuse, depression, and anxiety were associated with treatment outcome. Chambless et al. 12) reported that depression, patients' expectations of treatment, personality disorder traits, severity of impairment, and frequency of negative thoughts during social interactions were predictors. Studies of gabapentin reveal that an age >35 years predicted response to treatment. 13) One study of fluvoxamine found that higher heart rate and blood pressure, as well as elevated baseline measures of anxiety and depression, appeared to predict nonresponse. 14) A placebo-controlled study of paroxetine found that greater baseline severity appeared to predict better response. 15) Another study of paroxetine in SAD found that duration of treatment was a significant predictor of treatment response. 16) A study of sertraline found that patients with later-onset SAD tend to have a better response to treatment than earlier-onset patients. 17) In other anxiety disorders, early improvement (Hamilton anxiety rating scale [HAMA] improvement) during duloxetine treatment of generalized anxiety disorder predicts response and remission at endpoint. 18) A Clinical Global Impression Improvement (CGI-I) score at week 2 was a reliable predictor of achieving endpoint response for pregabalin and venlafaxine in generalized anxiety disorder. 19) In a treatment study of panic disorder, improvement as reflected in CGI-I ratings and change from baseline in the HAMA at weeks 1, 2, and 3 significantly predicted endpoint clinical remission. 19) However, no studies have indicated that early treatment response can predict the final treatment response in SAD.
In summary, across studies examining a variety of epidemiologic factors and medication types, there are fewer consistent predictors of treatment response in SAD than there are in other anxiety disorders. In addition, the value of early improvement has not been established for treatment with SSRIs. The authors thought that it would be very helpful for clinicians to be able to predict as early as possible the treatment response to SSRIs at 12 weeks. In usual clinical practice, outpatients usually return for a follow-up visit after one week. Therefore, 1 week after SSRI treatment is the earliest time point at which to observe and predict the response of given treatment in typical clinical practice. Previous studies about other anxiety disorders have reported that improvement at 1 week can predict endpoint remission. 19) Considering the slow response time of SAD, we hypothesized that the one-week early improvement criteria would demonstrate a 10% reduction from baseline. Therefore, the aim of this study was to identify whether the therapeutic response at the 12 weeks is predictable at one-week follow-up based on the early improvement due to administration of escitalopram.
METHODS
We recruited individuals with SAD who were 18-65 years of age from a hospital-based outpatient clinic. Thirty-five individuals who met the Diagnostic and Statistical Manual for Mental Disorders 4th edition (DSM-IV) 20) criteria for SAD were initially screened. All patients were assessed using the Mini International Neuropsychiatric Interview, 21) and a principle diagnosis of SAD was independently confirmed by two psychiatrists.
Patients with other axis-I disorders within the last six months according to DSM-IV, including schizophrenia or other psychotic disorders, or if they had a prominent risk of functional impairment due to an axis II disorder were excluded. We excluded patients with a currently high depression score of ≥18 on the Hamilton depression rating scale (HAMD). 22) Finally twenty-eight clients met criteria for SAD. Participants gave written informed consent before enrollment. The protocol of this study was approved by the institutional review board at Kangbuk Samsung Hospital in Seoul, Korea (C08078).
Measures
The primary outcome measure was the Liebowitz social anxiety scale (LSAS), which provides a symptom severity score of fear and avoidance in social situations. The scale has been translated and standardized in Korean. 23) Secondary outcome measures were the HAMA, 24) which measures symptom severity of anxiety, and the Montgomery-Asberg depression rating scale (MADRS), 25) which assesses the symptom severity of depression. All outcome measures were assessed at baseline, 1, 4, 8, and 12 weeks.
Treatment
The study was a 12-week open trial of escitalopram treatment. Escitalopram was initiated at 10 mg per day. Subsequent dose increases up to 20 mg per day were based on tolerability and clinical response.
Efficacy measures of early improvement were defined as a ≥10% reduction from baseline in LSAS total or subscale score at 1 week. The endpoint response was defined as a ≥35% reduction from baseline in the LSAS total score. 
Statistical Methods
Demographic and clinical variables were analyzed by the Mann-Whitney U-test for continuous variables and the Fisher's Exact Test for categorical variables at baseline. Baseline differences in demographic and clinical characteristics were compared between early improvement and endpoint response. Correlation of the difference in clinical rating scale between the endpoint and baseline was performed by linear regression analysis. In addition, the clinical rating scale between the patients with early improvement and non-improvement at 1 week and between the responders and non-responders at the endpoint (12 week) were compared by linear regression analysis. Examination of early improvement as a predictor of endpoint response was analyzed by receiver operating characteristic (ROC) analyses. Statistical analysis using the last observation carried forward method was performed by PASW Statistics software, version 18.0 (IBM Co., Armonk, NY, USA). The cut-off for statistical significance was set at p＜0.05.
RESULTS

Demographic and Descriptive Sample Characteristics
A total of 28 patients participated. The demographic characteristics are presented in Table 1 . Participants were 18-62 years of age (mean age, 43.25±2.38 years). The mean age of onset was 22.14 (±14.68) years, and most patients had an early-onset disorder. Most patients were male (78.6%). We evaluated SAD subtypes according to the DSM-IV; 17 (60.7%) patients were the generalized type and 11 (39.3%) patients were the non-generalized type.
When measuring baseline clinical anxiety, the baseline mean of the LSAS total score, the fear subscale score of LSAS, and the avoidance subscale score of the LSAS were 72.75±33.22, 37.75±16.03, and 35.00±18.02, respectively. The mean of the HAMA total score, the psychological subscale score of HAMA, and the somatic subscale score of HAMA were 11.57±8.04, 8.32±6.43, and 3.25±2.50, respectively, and the mean of the MADRS was 6.42±7.27. When the subjects were divided into groups based on early improvement, there were no significant differences in demographic characteristics and clinical efficacy measures between patients with and without early improvement. When the subjects were divided into groups based on the endpoint response (≥35% reduction in LSAS total score), the mean age of responders was lower than the mean age of non-responders (responders: mean 37 years, range 30.5-41.5 years; non-responders: mean 49 years, range 43.0-56.0 years). No significant correlations were found in the age of onset, gender, education, and clinical measures such as LSAS, HAMA, and MADRS ( Table 2) . The mean daily escitalopram dose received by each subject across the 12-week period was 10.98 mg. Only one was taking the maximum dose of 20 mg at the treatment endpoint.
Prediction of Endpoint Clinical Remission
According to simple linear regression analysis, patients with the generalized subtype had a higher endpoint response than patients with the non-generalized subtype (p=0.04). Significant correlations were found between the fear subscale of the LSAS and the endpoint response (p=0.037). No other significant correlations were found in the LSAS total score, the avoidance subscale of the LSAS, HAMA, or MADRS ( Table 3) .
The association between early improvement measures at 1 week and the endpoint clinical response were analyzed using multivariate logistic regression models.
Results from the analysis found that only a ≥10% reduction in the LSAS total score in 1 week remained a significant predictor of the endpoint clinical response after adjusting for age (odds ratio, 7.448). No significant associations were observed between the ≥10% reduction in any subscale of the LSAS and the endpoint clinical response (Table 4) .
Receiver Operating Characteristic Curve
Predicted the ≥35% of reduction in LSAS total scores at endpoint created from logistic regression equations for the significantly measure (the ≥10% reduction of the LSAS total score) were entered into ROC analyses using endpoint clinical response as the criterion (Fig. 1) . The area under the ROC curve (AUC) ranged from 0.66 to 0.86 (95% confidence interval, 0.574-0.949). Based upon previously reported ranges for evaluating the area under the curve in ROC analyses, 26) the ≥10% reduction of LSAS total score at 1 week was in the fair range as a predictor of endpoint clinical response.
DISCUSSION
In this study, early improvement during escitalopram treatment of SAD was examined using five efficacy measures: LSAS total score at 1 week, LSAS fear subscale score at 1 week, LSAS avoidance subscale score at 1 week, HAMA, and MADRS. Multivariate logistic regression analyses demonstrated that a ≥10% reduction in LSAS total score has predictive value as early as week 1. These results suggest that global improvement of social anxiety symptoms may be more useful in predicting the ultimate outcome in SAD than mood and anxiety measures. In our study, ROC curves were used as a visual tool to confirm early improvement predictors. In one study finding that early improvement predicts endpoint remission status in sertraline treatment of panic disorder, the ROC analysis AUC of 0.67 had significant value as a predictor. 27) In another study of treatment predictors in generalized anxiety disorder, AUCs ranging from 0.70-0.80 were in the fair range. 19) Based upon previously reported ranges for other anxiety disorders and the Metz's study 26) for evaluating the area under the curve in ROC analyses, the ≥10% reduction of LSAS total score at 1 week performed best in the fair range as a predictor of endpoint response. ROC analysis suggested that the LSAS total score at 1 week has good sensitivity and specificity.
Treatment guidelines recommend that physicians wait up to 8 weeks in major depressive disorder, 10 weeks in panic disorder, and 12 weeks in generalized anxiety disorder before switching medication due to lack of efficacy. 7, 8, 28, 29) SSRI trial durations of approximately 12 weeks are the current recommendation in SAD. 10) Since this is a long period compared to other disorders, the initial drug selection in SAD is more important. Therefore, the ability to predict final clinical response from early response has potentially important clinical implications in SAD. For the patient showing early improvement, especially those who demonstrate a diminution in social anxiety symptoms by 1 week, the clinician can feel confident that the initial treatment is likely to be associated with a favorable outcome. By observing such early changes, the physician can avoid unnecessary upward dose titration or use of additional interventions that may increase side effects or cost, and can provide reassurance to patients that their treatment appears to be on track to a positive outcome. On the other hand, physicians may consider therapeutic alternatives for the patient displaying no early improvement in social anxiety score. Further research is needed to explore whether therapeutic strategies such as dosage change/augmentation or cognitive behavior therapy can increase the probability of remission in patients expected to remain symptomatic because of early non-response.
In SAD, the slightest hint of negativity in another's face signals danger, causing the amygdale to initiate a fear response. At the same time, the effects from elevated norepinephrine affect the peripheral nervous system and trigger many signs of social anxiety. Serotonin dysregulation may also cause some symptoms seen in SAD. Therefore, SAD and panic disorder have some neurobiology in common. For some people, a panic attack in a social setting triggers fear of social settings and eventually leads to social avoidance. Thus, the first step of treatment for SAD is a physiology assessment to control rapid heart rate and excessive stress response, or pharmacological treatment such as SSRIs and serotonin-norepinephrine reuptake inhibitors. 30, 31) We found that high fear scores on the LSAS subscale at baseline were associated with the endpoint response. For escitalopram treatment, inhibition of the fear-circuitry is faster than the response of avoidance behavior. Considering that early improvement in our study was determined at 1 week, the endpoint clinical response was more associated with the fear subscale than the avoidance subscale. Patients with generalized SAD had more comorbid psychiatric disorders, family history, and higher anxiety severity and heart rate variability than patients with non-generalized anxiety. 29, 32, 33) The activity of the fear-circuitry appears only in certain circumstances in non-generalized SAD, whereas in the generalized type, the fear-circuitry activity is sensitive for a wide range of social situations, which is therefore more closely linked to the biological response. This may explain why the endpoint response in generalized type was better correlated.
In our study, the predictive probability of clinical endpoint response or non-response from early improvement is not associated with depression, global anxiety symptoms, or demographic characteristics. In past studies, the most referent predictor of change between pre-and post-treatment appeared to be pretreatment depression. In Versiani et al., 11) high baseline Hamilton anxiety or depression scale scores predicted a positive outcome. As Chambless et al. 12) noted, the initial level of depression was predictive for treatment outcome of SAD. In contrast with this study, pretreatment depression, clinician-rated severity of impairment during social interactions was predictive for treatment outcome, whereas depression had no correlation with treatment response.
34) However, we excluded subjects with comorbidities or a depression score of ≥18 on the HAMD in order to control for the possible influence of clinical depression. Thus it is difficult to determine the relationship between clinical depression and treatment response of SAD. Future studies with larger numbers of subjects should focus on whether an early improvement in LSAS can predict treatment response when clinical depression coexist with SAD.
Several important study limitations should be mentioned. First, patients were enrolled without a control group, and there was a relatively small number of patients. However, the same rater evaluated the therapeutic effect under the same conditions, and we minimized the impact of anxiety and depression. We suggest a large double-blind study of treatment predictors of SAD for further research.
Another important limitation of the current study is that criterion of early improvement of SAD was set without existing standards. However, standards for early improvement in other anxiety disorders and mood disorders have been proposed. In one study of depression, early improvement indicated an increased chance of achieving a 50% reduction in HAMD scores by 1 week with SSRI treatment compared with placebo. 35) When using sertraline for panic disorder, improvement as reflected in CGI-I ratings and change from baseline in the HAMA at weeks 1, 2, and 3 significantly predicted endpoint clinical remission (defined as no full panic attacks and a CGI-Severity rating of 1 or 2). 27) One study of duloxetine for generalized anxiety disorder (GAD) explored early improvement on HAMA in relation to endpoint HAMA response (≥50% improvement from baseline), HAMA remission (≤7), CGI-I response (≤2), and functional remission as measured by the Sheehan Disability Scale Global Functional Improvement (≤5). 27, 36) Another study compared the predictive value of early response to treatment outcomes in patients with GAD treated with benzodiazepines, serotonin receptor (5HT-1A) partial agonists, or a placebo. Categories of response at weeks 1 and 2 were defined by the HAMA total score. 36) In study of early improvement predictors when treating generalized anxiety disorder with pregabalin or venlafaxine XR, early improvement was defined as a ≥20% reduction from baseline in the HAMA total score at week 1 or 2. 19) However, there is little research linking early improvement to treatment outcome in SAD. Therefore, there was no available standard for early improvement in SAD treatment. The authors set an early improvement criterion as a 10% reduction in total LSAS score from baseline because, when we consider the slow response time of SAD, the 20% reduction criterion that is used in other anxiety disorders is unlikely to be achieved in 1 week. Because the authors of this study intended to determine whether early improvement can predict treatment outcome after 1 week, we did not measure the treatment response at week 2. This might be a major limitation of this study.
The endpoint clinical responses to treatment of SAD were defined differently in many studies. In Liebowitz et al., 37) the treatment efficacy of paroxetine for generalized SAD was evaluated with the mean change from baseline in the LSAS total score and with the proportion of patients exhibiting a therapeutic response (defined as a CGI-I score of 1 or 2). In a randomized controlled trial of venlafaxine extended release in generalized SAD, the treatment response was defined as a CGI-I score of 1 or 2 and the definitions of remission were used as an LSAS total score ≤30 and a CGI-I score of 1. 38) In a study examining the efficacy of escitalopram in treatment resistant patients with SAD, late responders were defined as patients with a 35% decrease in the LSAS total score or subscale score at the endpoint or 12 weeks compared to baseline. 39) In this study, the treatment response at the endpoint was defined as a 35% reduction in LSAS total score in 12 weeks. Nevertheless, the results may appear different depending on criteria of early or endpoint response, and further work is needed to evaluate optimal early and remission thresholds.
In summary, early improvement, as reflected in the LSAS total score improvement, predicted endpoint response for social anxiety patients treated with escitalopram. The current results suggest a connection between early improvement and endpoint response that can be used to guide clinical decision-making. Treatment efficacy and compliance would be enhanced by use of an early improvement criterion.
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